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(57) Abstract 

The present invention 
relates to a sdlbazolium 
salt represented by fonnula 
(1) or (lA). wherein R|, 
R 2 and X* are as defined 
in claim 1; a process for 
preparing thereof by using 
terephthalaldehydemonodi- 
alkylacetal; and use of 
thus prepared stilbazoUum 
salt for pieparation of a 
photosensitive resin. 
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SirTJtftfiOLIOM SM.T, MP JHBPMKnOM AHD USB THTOKOP 


The present invention relates to novel stilhazolium salt, 
5 pxes>azation and use thereof. More specifically, the 

present invention relates to novel stilbazolium salt prepared 
by using *-«»T-ap>ii->i»iwi<ig>iyriwiir»nf»fli»Tlcylar!t»h.Al ^ pzocesses for 
prepcuration thereof, and use of thus prepared stilbazolium salt 
for preparation of a photosensitive resin. 

10 Stilbazolium salt ("SbQ salt") forms a photosensitive 

resin of high sensitivity ("FVA-SbQ type resin”) vdien it is 
conbined with polyvinyl alcohol ("FVA”) . By properly mixing a 
fluorescencer and other additives thereto, a slurry, tdiich is 
used for preparation of color Braun tube as a raw material, is 
15 formed. 

Thm pvh-ADC (amnonium dlchromate) type photosensitive 
resin or FVA-Diazo type photosensitive resin has been conmonly 
20 used as a photosensitive resin for fluorescent slixEzy of color 

Braun tube. However, the FVA-ADC type or FVA-Diazo type resin 
b e en recently substituted with the FVA-SbQ type resin 
because it eadiiblts from several to several dozens of more 
folds of activities as conpared to the conventional FVA-ACD 
25 type or FVA-dlazo type photosensitive resin/ and thus the 

fozsier two types are presently considered as hi^ily valuable 
for the purposes of fixation of enzyme/ screen printing, 
prq>aratian of color picture tube/ color filter or the like. 
In addition, a photosensitive liquid using the FVA-SbQ type 
30 resin a great advantage in that it causes very little 
m/mri r ytmamit al pollution unlike conventional photosensitive 
resin. The conventional FVA-ADC type photosensitive resin 
chromiuBi/ a type of heavy metal, and FVA-diazo type 
photosensitive resin a large amount of toxic diazo 

35 conpound in order to increase sensitivity, so that both resins 
are serious environmental hazards, ^nis, there has been an 
urgent need to find a substitute for these resins, and the FVA- 
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SbQ type resin is presently being used as a substitute for the 
FVA-ADC or FVA-diazo type resin. On the other hand, the 
problem with the FVh-SbQ type resin is that the process of 
prq>aring SbQ salt, used as a raw material of the resin, is 
5 coqplicated and inefficient. Therefore, development of a 
process for efficient preparation of SbQ salt is required in 
the art. 

TWO processes for the synthesis of the aforementioned SbQ 
salt are suggested in Ja p an e se Patent Laid Open No. 55-24126. 
10 In these processes, however, terephtha laldelyde ("TA"), as a 
reactant, is used in 2 - 3 or more folds in order to minimize 
the dimeric byproduct produce d by side-reactions. Besides, a 
large amount of TA is consumed because the unreacted TA is not 
recovered after the reaction, but recovering the unreacted TA 
15 requires additional costs. 

These two processes are described in detail below. 

The first process cooprises reacting a conpound of 
picoline ^pe or metbylguinoline type with terephthalaldetayde; 
purifying the product thus obtained; and reacting the product 
20 with an allQrlating agent to synthesize SbQ salt. Bowever, the 
process has problems in that 1) an excess amount of TA is used 
in order to avoid dimeric byproduct, 2) the material used in 
the purifying process is very toxic, and 3) a ccnplicated 
process cooprlsing 7 steps (i.e., (a) removing the unreacted TA 
25 by using aqueous faydrochloric acid, (b) removing the unreacted 
TA by using benzene, (c) neutralizing with aqueous sodium 
bydroacide, (d) drying SbQ and dixneric byproducts, (e) zremovixig 
dimeric -byproducts by using ethyl acetate, (f ) removing the 
ethyl acetate and drying SbQ, and (g) synthesizing SbQ salt by 
30 using dimetlqfl siilfate) are required. 

The second process ccnprises reacting a conpound of 
picoline type or methylquinoline type with an all^lating agent, 
and adding TA to the zeactlon mixture to prepare SbQ salt. In 
process, multi-st^ purifying process has been soraevdiat 
35 sisplifled, but problem of using an excessive amount of TA 

still remains . The process for purifying SbQ salt according to 
the second process conprises the steps of (a) removing the 
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diawric byproduct from the roaction mixture, (b) treating the 
reactico. mixture with a mixed solvent of ethanol acetone, 
and (c) filterijig and drying SbQ salt. Although the 
complicated purifying processes have been sisplif ied somewhat 
in this three-step process, a method of r e mr w iTig ' dimeric 
byproducts has not been described. 


After the present inventors have researched and 
experimented to develop various types of SbQ type conpounds in 
order to solve the problems mentioned above, as a result, 
the inventors have discovered that a novel photosensitive groi^ 
can be manufactured in a large amount by using a of 
whi c h one of the two aldehyde groups had been protected by 
acetal group, i.e., tettrephtehaiaidahyHamnnr'nrf-i «•» acetea 
("H3A") , so as to prevent the cansunption of excessive TA and 
to sinplify the preparation process. 


The present invention is described in amre detail below. 
The present invention provides a stilbazolium salt ("SbQ- 
A salt") as a photoreactive coapound which is represented by 
the following formula (1) or (lA) : 




R,-Nyr-' 


,< 0 ^' 


yOR2 


35 
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wfaerein, and being identical to or different froa each 
other, independently represents hydrogen atom, ali^l gxoqp, 
aryl groi^, allyl group, aralkyl group or allylaUyl group, 
wherein Iqrdroocyl gro«p, amide group, carboxylic groxp, ether 
5 bond, double bond, or the like may be included in each group; 
and X' represents halogen ion, sulfate ion, phosphate ion, 
methosulfate ion, methanesulfonate ion or p-toluenesulfonate 
ion. 

The present invention provides two processes for 
10 preparing the aforanentianed novel SbQ-A salt. The first 
process of the present invention conprises the steps of 
reacting a ccopound of picoline type or mathylquinoline type 
with T3DA, and purifying the reaction product to obtain pale 
yellow crystals, and dispersing the crystals thus obtained in 
15 water, and an aUylating agent of the following formula 

(3) thereto to obtain the stilbazolium salt. 

The second process of the present invention emprises the 
steps of reacting a ccopound of picoline type or methylqui- 
type with an aDylating agent of the following formula 
20 (3) to form a picolinium salt or methylquinolini\im salt, and 

ISA to the solution thus obtained, and heating under 
reflux to clear yellow SbQ-A S 2 ^.t. 

of picollne type or methylquinoline type 
■inoiiiHA a, p or y-picoline or 2-, 3-, 4-, 6-, 7- or 8<- 

25 methylquinoline. 

The aforanentianed TDA used in the preparation of SbQ-A 
salt of the present invention is a conpouad represented by the 
following formula (2) : 


30 


OCH 


^ ' OR, 


( 2 ) 


35 


vdieroin, R 2 represents hy dr ogen atom, alkyl groi^, aryl groi^ 
or allyl group, and each Rj may be of the same group and each 
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of the three gxotqps may include hydroo^l group, amide groi^, 
ca rb ox y lic group, ether bond, doable bond, or the like. 
Among these, a representative example is 
terephthalaldriydamopodietlylacetal . 

5 The {□Jcylating agent used in the formation of SbQ-A salt 

of the present invention is a coopound represented by 
following formula (3) : 

Ri - X (3) 

10 

vdierein, r^resents hyd r og e n atom, all^l group, aryl group, 
allyl group, eunllgrl groi^ or allylall^l group, tdierein 
hydroj^l group, amide group, carbosiylic group, ether bond, 
double bond, or the like may be included in each group; and X' 
15 represents halogen atom, sulfate group, phosphate group, metbo- 
sulfate group, methanesulfonate group or p-toluenesulfonate 
groip. 

Among these, rquresentative exaaples are dimethyl 
sulfate, p-toluenesulfonate, axid so on. 

20 The solvent \ised in the synthesis of SbQ-A salt according 

to the first process described above is not restricted, and a 
mixed solvent of acetic anhydride and acetic acid should 
preferably be used. The tesperature of the reaction can be 
varied depending on the solvent used. The tesperature should 
25 be between iroon tesperature and 180* C, and the reaction time 
should be between 1 hour to 24 hours, preferably 7 to 11 hours. 

The solvent tised in the synthesis of SbQ-A salt according 
to the second process described above include polar solvents 
such as siethyl alcohol, etl^l alcohol, or the like. Usable 
30 catalysts include acids and bases. In particular, sodium 
hydroxide, sodium ethoocide, sodium acetate or cospounds 

may be used as a base catalyst. Use of weak bases rather than 
strong bases, is more efficient and preferable. A 
representative exanple is piperidine. 

35 The two processes acTOrding to the present invention are 

explained in more detail below by means describing preferred 
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In the first process of the present invention, a conpound 
of picoline type or netlylquinnline type and TDA are heated 
\mder refl\uc in a mixed solvent of acetic antydride acetic 
acid for 1 to 24 hours, a leirge amount of water is added 
5 thereto, and the resultant solution is neutralized with dilute 

alkaline solution to give pale yellow precipitate. Ihe 
precipitate is filtered, and washed with methyl alcohol, 
isop r opyl alcohol, or the like, and filtered and dried to 
obtain crystals of ccnpound represented by following formula 
10 (4) or (4A) : 



wherein, ^ is defined as above. 

Of course, a ccnpound of wh ich the acetal site of formula 
25 (4) or (4A) has been converted to aldebyde may be detected in 

a small amount if such acidic solvent was used. When the 
ccnpotmd is reacted with the alkylating agent, SbQ salt, not 
SbQ-A salt is formed. The formation of the conpound having the 
coixverted aldehyde group is caused by water produced by a 
30 condensation reaction between picoline or metlqrlquinoline 

cccpound "TiH and acidic solvent. Thus, in order to 

coopletely delete the possibility of formation of the coopound 
having the converted aldehyde groip, a base catalyst is used 
instead of acidic catalyst since the acetal site of the formula 
35 (4) or (4A) may stably co-exist with basic c eoa p ound thoiigh it 

is fragile to acidic coopound. 

The crystals thus obtained is dispersed in water, and an 
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aJJqrlating agreat sucb as diaettayl sulfate is added to the 
dispersion to foxm SbQ-A salt. Upon ccnpletion of the salt 
fosnation, water is immediately removed hy using a rot£ury 
evaqporator, and the residue is washed with acetone and dried to 
5 give clear yellow SbQ-A salt of the following formula (1) or 

(lA) : 


10 


15 



wherein, R,, 1^ ^ ^ defined above. 

20 The salt thus obtained is ccnpletely soluble in water. 

A photosensitive resin is prepeured by adding acid catalyst such 
as phosphoric acid to the aqueous solution of the salt and the n 
reacting it with aqueous FVA solution. 

In the second process of the present invention, a 
25 canpound of picoline or methylquinoline type is dissolved in a 

methyl alcohol solvent and the solution is cooled at low 
teac>erature. An aU^lating agent such as dimethyl sulfate is 
slowly added thereto to form a picolinium salt or 
jnetlqrlquinolinium salt. Afttt: stirring the reaction mixture 
30 for about 1 hour, ISA is added, and the mixture is heated \mder 
reflux for 30 minutes to about 24 hours. Methyl alcohol 
solvent is removed therefrom by using a rotary evaporator, and 
the residue is washed with acetone to form a deposit of clear 
yellow SbQ-A salt crystals. Ihe crystals are filtered and 
dried to give SbQ-salt having a structural fozsnila or (1) or 
(lA) as described above. 

Thw second process of the present invention is different 


35 
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£rcm first process in that (a) it cooprises different 

reaction orders of the reactants used for prepeuring SbQ-A salt 
from those of the first process, and (b) the aldehyde formation 
of the acetal site caused by the use of acid catalyst in the 
5 first process does not occur. Thus, the second process for 
preparing SbQ*A salt according to the present invention is more 
efficient than the first process. 

The processes according to the present invention have 
advantages described below when ccnpared to the conventional 
10 processes . 

In the conventional processes, substantial dimeric 
byproducts are produced owing to the use of TA, vdiich is 
reacted with a ccspound such as a-, P-, y-picoline or 

methylguinoline, or a-, y-picolinium salt, or methylqui- 
15 nolinium salt, resulting in large consunption of TA and the 

huge cost eissociated with it. The present invention solves 
this problem by using a material (T12A) of idiich one aldehyde 
group of TA have been protected an acetal group, instead of 
XA. For *•><«» purifying process, a step for removing the 
20 iinT-eacted TA is urgently needed in the conventional process 

owing to *•><«» \ise of large of TA. A process for 

rauving diateric byproducts also is essential because the 
production thereof cannot be cccpletely avoidCKl even if a laurge 
amount of TA is used. 

25 In contrast, the process for renoving the unreacted TA as 

well 81 S that for removing the dimeric byproducts is unnecessary 
in th A processes of the present invention, by using ISA instead 
of TA, idiereby the overall process is shortened. Tliis is 
because the production of dimeric byproducts is prevented by an 
30 effect of acetal group of TCA %diich protects aldehyde group 
from formation, and TTA itself exists as a liquid phase 

at roan teoperature so that the purifying steps after the SbQ-A 
salt formation may become easy. 

Hie SbQ-A salt of t><e> present invention thus obtained, as 
35 with coopletely or partially saponified polyvinyl 

acetate, can be used for the preparation of photosensitive 
resin having a structure of the following formula (5) or (5A) 
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which can perfozm a cross-linking reaction iq>an esqposure to 
light. Such a xise also is included within the scope of the 
present invention. 




25 

wherein, H, and X' are defined as above, 
nie polymerization degr ee of the polyvinyl alcohol 
(conpletely or partially saponi f ied polyvlxqrl acetate) used for 
preparing the photosensitive resin by the use of SbQ-A salt 
30 according to the process described above, is preferably 300 - 
3000, and saponification rate thereof is preferably 75% or 
more. 

Ihe reatcticn of SbQ-A salt with FVA in the presence of 
acid catalyst must be perfoaned in a darkroom because the 
reaction mixture itself exhibits high photosensitivity as the 
reaction proceeds . The reaictian temperature is preferably 0 to 
100* C, and reaction time of 1 to 50 hours is sufficient. 


35 
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Since the finished reaction mixture has high 
photosensitivity, the photosensitivity may be tested with the 
reaction mixture, or it may be tested after re-precipitating in 
acetone, methanol, dioxane or the like, extracting with 
5 methanol by the use of Soxhlet device and drying. The 
photosensitive resin thus obtained, even if the incorporated 
ratio of photosensitive group is only 1 inol%, exhibits from 
several to several dozen- folds of activities, as ccopeired to 
♦•>>«» conventional PVA-ADC type or FVA-diazo type resin. Haxisnsn 
10 absorption range appears euraimd 340 nm. 

Hhen the overall reaction process is examined, FVA-SbQ 
can be prepeured by using the same 2 reactors of the 
conventional processes, though TDk has an acetal group at an 
end unlike Tk. Both processes for preparing SbQ-A need only 
15 one reactor, and SbQ-A salt may be used, together with an 
aqueous FVA solution separately prepared, for the preparation 
of FVA-SbQ photosensitive liquid in one reactor. It is because 
an aldehyde formation of the acetal occurs by an acid catalyst 
<<n'r-iTig reaction of SbQ-A salt with FVA, even if one side of 
20 TDA is ccoprised of acetal, and the aldehyde can be re- 

acetalized by reacting with two hydroxyl groups in FVA. 

nie acid catalyst has two roles of altering the acetal in 
SbQ-A salt to aldehyde and of re-acetalizing the altered 
aldehyde, so that the oonsunption of the acid catalyst may be 
25 reduced, liore specifically, one reactor is neede d to prepare 
SbQ-A in the first process, and another reactor is needed to 
prepare SbQ-A salt by the reaction of SbQ-A with an alkylating 
agent. An aqueous solution of FVA vdiich have been prq>ared 
sq>arately is to the aqueous solution containing SbQ-A 

30 salt, »>!*» mixture is reacted in a darkroom to obtain an 

aqueous FVA-SbQ solution. Alternatively, the same is applied 
if the acetal site of SbQ-A salt dissolved in water is altered 
to aldehyde by hrafinj under reflux and then the product is 
reacted with the aqueous FVA solution. Further, one reactor is 
35 nrndntl to prepare SbQ-A salt in the second process, and another 
reactor is nnmlftd to dissolve SbQ-A salt in water. An aqueous 
solution of FVA which have been prepared separately is added to 
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the aqueous solution, and an acid catalyst, and the mixture is 
reacted to obtain a photosensitive resin. Of course, it is 
possible to directly add the SbQ-A salt and the acid catalyst 
to the aqueous solution of FVA and carry out the reaction. 

5 Thus, the prqiantlon of SbQ-A salt is more efficient 

than that of SbQ salt. Since the acetal grovq> of SbQ-A salt 
can be readily converted to an aldelq^ group in acidic 
solution and then can be re-acetalized by reacting with the 
hydrooQr group of FVA, the problems associated with the 
10 conventional processes do not exist in the reaction with FVA. 

From these vietqpoints, the process of the present 
invention is able to prepare FVA-SbQ more efficiently than by 
the conventional processes, allowing a large scale manufacture 
of FVA-SbQ resin. 

15 

BB3T MOPE FOR CMtRYlW? CTTT TBS JSmtnSS 

Hereinafter, the present invention will be described in 
more detail, referring to the Bxaiiples and Ccnparative 
Exanples. Bowever, it should be noted that the present 
20 invention is not restricted to t he se Exanples. 

1 

4-Picoline (33.99 g) and terephthalaldehtydemnno (di - 
ethylacetal) (76.02 g) were added to a mi red solvent of acetic 
25 acid (28.60 g) and cusetic anhydride (61.25 g), and the mixture 
was heated under ref l\ix for 11 hours . The hot reaction mixture 
was poured into about three-folds of %«atar, and the resultant 
mixture was than neutralized to pH-7 by using 10% by weight of 
sodium hydroxide aqueous solution. As sodium hydroxide aqueous 
30 solution were being added, the reaction product was 
precipitated as a altxrzy, which was then filtered. The produ c t 
obtained by filtration was dispersed in isopropyl alcohol . The 
dispersion was stirred for 1 hour, so that the unreacted 
materials may be dissolved in isopropyl alcohol and removed. 
35 The product in idiich the unreacted aiaterials had been remo v ed 

was filtered and dried to obtain 4-[2-(4- 
diethylacetylphenyDethanyl] pyridine (m.p. 258-262” C, yield: 
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about 60%) . 

2 

2-Plcolixie (8.09 g) and teraphtJialaldRhydtoono (di- 
5 etbylacetal) <18.1 g) were added to a alxed solvent of acetic 
acid (6.81 g) and acetic antQ^ide (14.58 g) , and the mixture 
wais heated reflux for 9 hours . D^on cooling the reaction 

mixture, a slurry was precipitated. The slurry was dispersed 
in an excess amount of water and the dispersion was neutralized 
10 to pH>7 by using 5 % by weight of potassium Iqrdroxide aqueous 

solution. As the neutralization of the slurry processed, pale 
yellow precipitation was occurred. llie prod uc t obta ined by 
filtering the precipitation was dispersed in a cold (5”C) mixed 
solution of 5 % by weight of pure water and 95 % by weight of 
15 isopropyl alcohol, and the dispersion was stirred for 1 hour to 
remove the unreacted areactants and other solvents, filtered 
again, dried to obtain 16 g of 2- [2- (4-di- 

etfaylacetylpheoyDethenyl] pyridine (m.p. 234-238**C) . 

20 Bsa^>le 3 

After dispersing 4 - [2 > (4 -diethylacetylpheoyl ) ethenyl] - 
pyridine (10 g) pr^ared according to Exasple 1 in 180 ml of 
water, 4.45 g of dimetlqrl sulfate was added thereto and 
teoc>ezature of the mixture was raised to 40* C. As tenc>erature 
25 was raised, reactant was converted to SbQ-A salt and slurry 

phase of reactant became a conpletely homogeneous phase, 
water in the solution was removed by using rotary 

evaporator. The residue was washed with acetone, filtered and 
dried to obtain 12 g of l-methyl-4- [2- (4- 

30 diettylacetylphenyl) ethenyl] pyridinium methosulfate (m.p. 

163.88*C, > 343 nm) . According to the same procedure as 

described above, l-methyl-2 - [2 - (4 -diethylace- 
tylpbanyDethenyllpyridixiium methosulfate by using 2-[2-(4- 
dietl^lacetylphenyl) ethenyl] pyridine and dimethyl sulfate. 

4-Picoline (22.35 g) was dissolved in methyl a lc o h ol 


35 
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(59.46 ml), and the solution was cooled in an ice-sedt bath. 
Dimettyl sulfate (30.27 g) was added to the solution to proceed 
with a formation of a picolinium salt. After stirring for an 
hour, terffphthalaldehydwnrmo(diethylaeetal) (50 g), and 

5 piperidine (2.3 g) as a catalyst were added thereto, and the 
mixture was heated under reflux for 9 hours . After the 

coapletion of the reaction, methyl alcohol solvent was reaioved 
by using a rotary evaporator, and the residue was sufficiently 
washed with acetone and dried to obtain 57 g of l-metfayl-4- [2- 
10 (4-diethylacetylphenyl) etheiyllpyridinixnn methosulfate (m.p. 

163.88*C, - 343 nm) . 

Kmple 5 

4-Metbylquinoline (25.72 g) t«as dissolved in methyl 
15 alcohol (32.53 bbI) , and the solution was cooled in an ice-salt 
bath. Methyl p-toluenesulfonate (29.84 g) was slowly added to 
the solution to proceed with formation of a qtiinolinium salt. 
After stirring for an hour, terephthal- 
aldebydemano(diethylacetal) (42 g) , and piperidine (1.27 g) as 
20 a catalyst were added thereto, and the mixture was heated under 
reflux for 15 hours. After the coaipletion of the reaction, 
methyl alcohol solvent was removed, and the residue was 
sufficiently washed with acetone and dried to obtain 57 g of 1- 
methyl-4- [2- (4-dimethylacetylpbeDyl) ethenyl] quinolinlum p- 
25 toluenesulfonate (m.p. 183'*C, 1^ = 378 nm) . 

Rswaple 6 

2-Hethylquinoline (12.63 g) was dissolved in methyl 
alcohol (16.26 ail), and the solution was raoled in an ice-salt 
30 bath. Bromobutane (21.54 g) was slowly added to the solution 
to proceed with foanatlon of a quinolinlum salt. After 
continuous stirring for 40 minutes, terephthalaldehydemono- 
(dibenzylacetal) (47 g) , and piperidine (0.97 g) as a catalyst 
were thereto, and the mixture was heated under reflux for 

35 11 hours. After the coopletlon of the reaction, methyl alcohol 

solvent was r eap v ed by using a rotary evaporator, and the 
residue was sufficiently washed with acetone and dried to 
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obtain 49 g of l-butyl-2-[2-(4-dibenzylacetyl- 
pbenyl)etbexiyl]quiiioIiniuni bromide (m*p. 218- 22rc. - 407 

mn) . 


5 Bsaple 7 

4-Picoline (10.96 g) was dissolved in inet±yl alcohol 
(29.31 ml), and the solution %«as cooled in an ice-salt bath. 
Benzyl chloride (15.16 g) was slowly added to the solution to 
proceed with formation of a picolinium salt. After continuous 
10 stirring for 50 stinutes, terq>hthalaldetydemono(dimethylacetal) 
(28 g) , and piperidine (1.35 g) as a catalyst were a dded 
thereto, mixture was heated under reflux for 13 hours. 

After the completion of the reaction, methyl alcohol solvent 
was removed by using a rotary eviqtozator, and the residue was 
15 sufficiently washed with acetone and dried to obtain 26 g of 1- 
benzyl-4 - [2 - (4 -dimethylaoetylpbsDyl) etbenyl] pyrldinium chloride 
(m.p. U0-115"C, - 348 nm) . 

Bnaavle 8 

20 4-methylquinoline (21.75 g) was dissolved in methyl 

alcohol (31.17 ml), and the solution was cooled in an ice-salt 
loath. Dimethyl sulfate (21.35 g) was slowly added to the 
solution to proceed with formation of a methylquinolinium salt. 
Af^sx stirring for 1 hour, ter ephtha l aldehyd emfuio - 

25 (dlethylacetal) (25 g) , and piperidine (0.87 g) as a catalyst 

were thereto, the mixture was heated under reflux for 

14 hours . After the completion of the reaction, metlqrl alcohol 
solvent was removed by using a roteury evaporator, and the 
residue was sufficiently washed with acetone and dried to 
30 obtain 30 g of l-methyl-4-[2-(4-diethylacetyl- 

phenyDethenyllquinolinlum methosulfate (m.p. 194-197° C, 
m 376 nm) . 

35 Ocavarative Bzaiple 1 

Y-Picoline (9.40 g) was added to methanol (25 ml), and 
B ol u tlo p was cooled in an ice-salt bath. After adding 
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dimetlQrl sulfate (12.61 g) , the solutioo was stirred for 1 
hour. Terephthalaldefayde (40.2 g, 3-fold excess amount of 
picoline ) , vdiich is solid at room temperature, was added 
thereto and dissolved by heating. When the mixture became a 
5 homogeneous phase, 1.4 ml of piperidine %ias added, and the 
resultant mixture ms heated under reflux for 5 hours. After 
5 hours, dimeric by-products were deposited as yellow crystals, 
vdiich «ns removed by hot filtration, ^le hot reaction mixture 
of which the dimeric by-products had been removed was added to 
10 a mixed solvent of ethanol (150 ml) and acetone (50 ml) , and 
the resultant mixture was left overnight. Precipitated 
reaction prod uc t was filtered, sequentially washed with ethanol 
and acetone to obtain a yellow product of l-methyl-4-[2-(4- 
forxByiphenyl)ethenyl]pyridinium methosulfate (yield: 52%, m.p. 
15 210-213" C, ^bx- 342 nm) . 

Oo^tarative Wxniq>1e 2 

N-Metfayl-Y-picolinium p-toluenesulfonate (9.0 g) emd lA 
(13.4 g) w ere dissolved in 20 ml of methanol, and 5 drops of 
20 piperidine we re added thereto, and the resultant mixture was 
heated under reflux for 1 hour and a half. After cooling, 
ethyl acetate was added thereto, and the mixture was stood for 
1 hour. Deposited crystals were filtered and washed with ethyl 
acetate to obtain 7.5 g of N-methyl-y- (p- 
25 fonnylstyryDpirldinlum p-toluenesulfonate (m.p. 236-245"C, 

l^(^0)-343 nm). 

Sxao^le 9 

To a reactor containing 35.25 ml of methyl alco h ol, 2- 
30 methyl quinoline (19.71 g) was added and dissolved. The 
teoperature of the mixture was lowered to 0"C. To the 
solution, iodcmethane (10.25 g) was slowly a d d ed to proceed 
with ♦*>»*» formation of methyl qulnolinium salt. After 
conpletely iodomethane, the mixture was stirred for 1 

hour. Then terephthalaldehyrtemnno (dimethylacetal) (26 g) , and 
piperidine as a catalyst were added thereto, and the resultant 
mixture was heated under reflux for 13 hours. The reaction 


35 
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mixture lAere the reactiou had been ceased was cooled to room 
tesperature, and metlqrl alcohol solvent was xemorved using a 
vacuum eva^)orator. The residue was sufficiently washed with 
acetone and dried to obtain 29.8 g of l-methyl-2- [2- (4- 
5 dimetfaylacetylphenyDetbeayllquinolinium iodide (m.p. 209- 

212*C, Aj^- 407 nm) . 

Bxa^le 10 

FVA (8 g) was added to water (112 ml ) , and dissolved by 
10 stirring at 40“ C for 5 hours. The remaining FVA \indissolved 
was removed by using a fine wire net. Tb the aqueous FVA 
solution, l-methyl-4- [2- (4-diethylacetylphenyl) ethen- 
yl]pyridinium methosulfate (SbQ-A salt) (0.72 g) prepared in 
Exaaple 4 was added and dissolved, and then 85 % by weight of 
15 phosphoric acid (0.38 g) was added thereto. Stirring wzis 

for 40 houTS in a darkroom vdiile mninfainiTig the 
teoperatxire at 20“C to prepare a photosensitive resin. The 
photosensitive liquid vdierein the reaction had been conpleted 
was re-precipitated in acetone and extracted with methanol 
20 solvent by \ising Soxhlet device for 8 hours. After extraction 

anrt drying, product was dissolved in distilled water, and 
th*» ll^t-absorbing range was examined, nie product exhibited 
a absorbance at 341 nm. The photosensitive liquid 

itself which had not been passed through the re-precipitation 
25 and extraction steps also showed high photosensitivity. 

Bsaaple 11 

4- [2- (4-Diethlacetylphei^l)ethenyl] pyridine (5 g) 

prepared in Exanple 1 was dispersed in 42 ml of water, and 
30 dimethylsulfate (2.23 g) was added thereto to prepare 1-methyl- 
4- [2- (4-dlethylacetylphenyl) ethenyl] pyridinium me t h osulfate . 
At this time, the dispersion was converted to a homogeneous 
phase as the salt was produced. TO the solution, 85 % by 
weight of phosphoric acid (3.74 g) was added, and the resultant 
35 solution was added to an aqueous FVA solution, ^le mixture was 

reacted in a darkroom for 44 hours, to obtain FVA-SbQ 
photosensitive liquid. The photosensitive liquid vdiere the 
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reaction bad been ccqpleted was treated with the same method as 
Sxample 10 and absozption range thereof was examined. It also 
showed a maximum absoxbaxice at 341 nm. The jdiotosensitlve 
liquid Itself which had not been passed through the treahnent 
5 st^s after reaction also showed high photosensitivity. 

Kxaqple 12 

FVA (20 g) was added to water (230 ml) , and dissolved by 
stirring at room tenperature for 4 hours. The remaining FVA 
10 undissolved was removed by using a fine wire net. To the 
aqueous PVA solution, l-methyl-2-[2-(4-dietfaylace- 
tylpheDyl)ethenyl]quinolinium iodide (2.13 g) prQ>ared in 
Exanple 9 was added and dissolved, and then 80 % by weight of 
phosphoric acid (1.03 g) was added thereto. Stirring was 
15 for 35 hours in a darkroom idaile maintaining the room 

temperature to prepare a photosensitive resin. The 
photosensitive liquid idiere the reaction had been ccnpleted was 
re -precipitated in acetone and extracted with methanol solvent 
by using Soxhlet device for 8 hours. After extraction and 
20 drying, the product was dissolved in distilled water, and the 
light-absorbing rcmge was examined. The product exhibited a 
nwiriiniitn absoxbance at 341 nm. The photosensitive liquid itself 
vdiich had not been passed through the re-precipitation and 
extraction steps also showed high photosensitivity. 

25 

Oonparative Rxaqple 3 

After dissolving FVA (50 g) in pure water (600 ml) , 1- 
methyl-4- [2- (4-foxoylphenyl) ethenyll pyridinium methosulfate 

(4.52 g) was added and dissolved therein. To the solution, 80 
30 % aqueous solution of phosphoric acid (8 g) was added, and the 

mixture was stirred at room tenperature for 24 hours. The 
reaction-ccnpleted mixture was added to acetone to form a 
precipitation, and extracted with methanol by using Soxhlet 
device to remove the unreacted SbQ salt. nie FVA-SbQ was 
35 dissolved in pure water again, and the absoi^ance was examined. 
It exhibited a absoitence at 340 nm. 
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Gcaqpaxatlve Bn^le 4 

Polyviiqri acetate (FVA) (500 mg) having polymerization 
degree of 1700 and sapcnification ratio of 87 % wets dissolved 
in distilled water (7 ml), and l-methyl-4- [p- (2,2- 
5 dimethoiQrethooQr) styzyllpyridinium p- toluenesulf onate (55 mg) 

weis dissolved therein. To the solution, 85 % by weight of 
phosphoric acid (500 mg) was added, and the mixture was stirred 
at 60** C for 15 hours. The resultant yellow reaction mixture 
was wHHorf to a large amount of acetone to precipitate resin. 
10 The resin was sufficiently washed twice with methmol, and 
dried in vacuo to obtain 420 mg of the product. The resin 
esdiibited a absorption peak at 370 nm in an aqueous 

solution, and the incorporation ratio of stilbazollum group wets 
0.71 mol%. The resin film showed 9-fold increase of 
15 sensitivity as conpared to cinnamon vinyl. 
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HHAT is rrATMRD ZS: 

1 . Stilbazoliun salt represented by following fosamila (1) 
or (lA) : 

5 



X” 


wherein, IL, and Rj, being identical to or different from each 
othffic, independently r^resents hydrogen atom, allqrl group, 
20 aryl grotqp, allyl group, arallqrl groi^ or allylalkyl grot^, 
^dierein bydros^l grot^, group, caxbo9Q'’lic group, ether 

bond, doidile bond, or the li}:e may be included in each group; 
and X* represents halogen ion, sulfate ion, phosphate ion, 
methosulfate ion, sethanesulfonate ion or p- toluenesulf ooate 
25 ion. 

2. Use of the stilbazolium salt according to claim 1 as 
a photoraactive cenpound, by incorporating it to FVA, for 
preparing a photosensitive resin of following formula (5) or 
30 (SA) which cause a cross-linking reaction by ligiit. 


35 
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15 


20 



(5A) 


25 In tonnalaa, R| and X' axB as defined in claim 1. 

3 • A process for prepeumtion of the stilbazolium salt in 
accordance with claim 1, which coaprises: 

reacting a ccnpoimd of picolines or methylqi^innlines with 
30 IDA of following formula (2) ; 

purifying t he reaction product to obtain an intexmediate 
represented by following formula (4) or (4A) ; and 

dispersing the intermediate thus obtained in water and 
an aU^lating aigent of following formula (3) thereto to 
35 obtain stilbazolium salt; 
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CH 




ORr 


(4) 





(4A) 


10 


OCH 


' OR. 


(2) 


15 


20 


R, - Z 


(3) 


wherei n, and Rj are defined as claia 1; and X 
represents halogen atca, sulfate group, phosphate group, 
jnethosulfate group, methanesulfonate group or p-toluenesul- 


fonate groiq). 


4 . A process for preparation of the stHbazolium salt in 
25 accordance with claim 1, which cooprises: 

reacting a conpound of picolines or aethylquinolines with 
an allylating agent of following formula (3) to form a 
picolinium sed.t or salt; and 

adding Wk of following formula (2) to the solution thus 
30 obtained and heating under reflux to obtain a stilbaeolium 
salt; 


OCH 




0R2 

0R2 


35 


( 2 ) 
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- X (3) 

vAierein, IL,, Rj ^ as f^T«-in> 3. 

5 5 . Use o£ tbe ccB^pound irspz'esezited by following fozxnila 

(2) £oir pr e pen n g s sti.Hvi70li.uBi salt in accoirdance witti claijn 
1 ; 


10 


OCH 


' OR. 


( 2 ) 


15 


vdierein, Sj is as defined in claim 1. 
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